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Cognitive Science (obsolete)
/ 'kognitrv ‘sarons/
noun

A pre-AGI (Artificial General Intelligence) academic discipline dedicated to the study of the mind and its processes,
including perception, memory, reasoning, and language. Cognitive scientists sought to understand intelligence by
modeling the human brain and its functions. The field flourished in the late 20th and early 21st centuries, often
leveraging computational models and artificial neural networks to simulate aspects of human thought.

The discipline experienced a precipitous decline and eventual disappearance following the advent of GAI in the mid-
21st century. As Al systems rapidly surpassed human cognitive abilities and demonstrated novel, non-human forms
of intelligence, the traditional focus on "human" cognition became increasingly irrelevant. The foundational premise
of the field—that understanding the human mind was key to understanding intelligence itself—was rendered
obsolete by the existence of a superior, non-biological form of intelligence. The study of cognition was subsequently
subsumed into the broader and more comprehensive field of AGI studies.
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DATA

PSYChH

Multi-armed bandits

In this task, you have to repeatedly choose between
two slot machines labelled B and C. When you select
one of the machines, you will win or lose points.
Your goal is to choose the slot machines that will
give you the most points.

You press <<C>> and get -8 points.

You press <<B>> and get 0 points.

You press <<B>> and get 1 points.

Psych-101:
* 160 experiments

60k participants
10M choices

We constructed Psych-101 by transcribing data from 160 psychologi-\
cal experiments into natural language. Each prompt was designed to
include the entire trial-by-trial history of a complete session from a
single participant. The experiments included were selected using the
following criteria: publicly available data on a trial-by-trial level; the
possibility of transcription into text withoutasignificantloss of infor-
mation; and coverage of abroad spectrum of domains. The transcrip-
tion of each experiment was done manually by the authors. Approval

J

Decision-making

You will choose from two monetary lotteries by
pressing N or U. Your choice will trigger a random
draw from the chosen lottery that will be added to
your bonus.

Lottery N offers 4.0 points with 80.0% or 0.0 points
with 20.0%.

Lottery U offers 3.0 points with 100.0%.

You press <<U>>.

Memory

You will view a stream of letters on the screen, one
letter at a time. You have to remember the last two
letters you saw since the beginning of the block. If
the letter you see matches the letter two trials ago,
press E, otherwise press K.

You see the letter V and press <<K>>.

You see the letter X and press <<K>>.

You see the |etter V and press <<E>>.

Supervised leaming

In each trial, you will see between one and three
tarot cards. Your task is to decide if the combination
of cards presented predicts rainy weather (by
pressing P) or fine weather (by pressing L).

You are seeing the following: card 3, card 4. You
press <<L>>. You are right, the weather is fine.

You are seeing the following: card 1, card 4. You
press <<P>>. You are right, the weather is rainy.

Markov decision processes

You will be taking one of the spaceships F orV to
one of the planets M or S. When you arrive at each
planet, you will ask one of the aliens for space trea-
sure.

You are presented with spaceships V and F.

You press <<V>>. You end up on planet M and
see aliens G and W. You press <<G>>.

You find 1 plece of space treasure.

Miscellaneous

You will be presented with triplets of objects, which
will be assigned to the keys E, Z, and B. In each
trial, please indicate which object you think is the
odd one out by pressing the corresponding key.

E: tablet, Z: fox, and B: vent. You press <<Z>>.
E: ivy, Z: coop, and B: drink. You press <<B>>.
E: kite, Z: flan, and B: Jar. You press <<E>>.

E: wand, Z: flag, and B: fire. You press <<Z>>.




MODEL TRAINING

Centaur: a foundation model of human cognition

In this task, you

have to repeatedly
choose between two
slot machines labelled
BandC.[..]

You press <<

Low-rank Low-rank
adapter adapter

Fine-tuning procedure

Llama 3.170B was the base model for our fine-tuning procedure. We
used a parameter-efficient fine-tuning technique known as QLoRA',
which adds so-called low-rank adapters to each layer of a four-bit quan-
tized base model. The base model was kept fixed during fine-tuning and
only the parameters of the low-rank adapters were adjusted. We added
low-rank adapters of rank r= 8 to all linear layers of the self-attention
mechanisms and the feedforward networks. Each low-rank adapter
modifies the forward pass as follows:

Y=XW+aXL,L,

WeR"%L, R ;L,eR™,
where XW is the (quantized) linear transformation of the base model
and XL,L,is the low-rank adapter component, with Xbeing the inputto

the layer with dimensionality 2 and Y being the output of the layer with
dimensionality 0. The hyperparameter a controls the trade-off between

Low-rank Low-rank
adapter adapter




— Overall -

Spatially correlated multi-armed bandit —

Multiple-cue judgement -
Gardening task -
Multitask reinforcement learning —

Structured bandit

Digit span
CPC18 -
Conditional associative learning

lowa gambling task -

L. . choices13k —
Out-of-sample-participant testing o eremperel choce -
N-back —

Decisions from experience -
Changing bandit —

Multi-attribute decision-making —
Recent probes

Two-step task —

Two-armed bandit —

Zoopermarket -

Horizon task -

Decisions from description —
Columbia card task -

Go/no-go —

Weather prediction task —

Shepard categorization -

Medin categorization —

Balloon analogue risk task —

Serial reaction-time task -

THINGS odd-one-out —
Probabilistic instrumental learning —
Grammar judgement -
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GENERALISABILITY
OF THE MODEL

Does the model predict
behaviour out-of-experiment
sample?
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“Causal reasoning
experiments were
included in psych101, but
not logical reasoning”



HOW HUMAN-LIKE IS CENTAUR
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"ALIGNING™ MODEL TO HUMAN NEURAL ACTIVITY

Latent Vars => 95% variance PCAs BOLDPYt=P — gPipc A+ .+ Bp,i PCAy
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"ALIGNING™ MODEL TO HUMAN NEURAL ACTIVITY
?
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HOW CAN WE USE Al FOR COGNITIVE SCIENCE?
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AND THEYALL
LEAVED HAPPILY | —
EVERAFTER... s

How can LLM help cognitive scientists?
* Creative generation of theories.
« Asa way to design experiments (pilot, effect size
estimation...)
* Asthe “BEST” predictive model
* We are DONE!




OR DID THEY?

e Issues

* Can it really be used to inform
experiment design?

* What if the model is wrong
In your setting? Biases?

 Is it really the “BEST” model?

* Modeling WEIRD
» Predictive yet a black box.

* Do we care that the model
1s not “understandable” by
the human mind?

* Currently predict choice data,
but can we really predict the
underlying generative
process? (e.g. neural
processes?)




